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PROBLEM TO BE SOLVED: To provide a data reproducing device capable of obtaining decoding data of a satisfied 
error rate by a PRML(partial response maximum likelihood) detecting system and simultaneously capable of 
accurately detecting the data by extracting the lost low range component from binarization data obtained as the 
output of a viterbi decoder and feeding it back to a reproduced signal. 

SOLUTION: The signal extracted by an LPF circuit 10 from the feedback data D1 outputted from the viterbi decoder 8 
is added to the reproduced signal, the low range component of which is cut by an HPF(high pass filter) circuit 4, and 
this signal is decoded by the viterbi decoder 8 to output the decoded data D2 and the feedback data D1 . Then, the 
path length for outputting the feedback data D1 is set to be shorter than the path length for outputting the decoded 
data D2. 
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(54) [S6W©«#] T'-^HtK* 

(57) 

mm PRMLMta^te<t^r^«F*x^-u- 




1 

H$ffrtS#<D«SH] 

[^*^3] ilHa^-^ODS V (Digital Sun Va 
riatian)««EfeRtfk S V nfcBf 

±C«MMB^««. ±ED s vtf*#«#D s vfii 
91 1 Sffctt 2E«Ot-^B48Ho 

[0 00 1] 

PRML ^Faof^*S*»«fe:B-r « fe© 
[0 00 2] 
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2 

lCj;?)ltMt^PRML (Partial Response Maxim 
urn Likelihood)^m7JS*^l^^nrfeD> S£K 
xl/^hP^^Xj (1 994^1^170 No. 5 
9 9 P. 7 1—9 7) T^SS^tlTI/^p 0M.fcf. 
WHPP6-2 4 3 5 9 8#$>?Bfc^;*nT</>S<J;3fc:> 
)6r^X^&©»Sit%PR (1, 2, DWttte 

10 a§tsfeo?$So 

[0 0 0 3] HI 5«i±IB'r-^S*aE«*KWrSH 

* titers** #&f(r*y K5 2*e0t»nt)^ 

7tn^»4fl§«R F 7>y 5 3K4^ CCT-ffipI 
Lfeflk RF7>75 3<omtl(DT>C*7*i>y hJSIE^* 
^J7h«HPF (High Pass Filter) 0B5 4lcii 
to HPF|slS5 4 0aiAlt^ Kf^X^OBB* 
a«*fcJ:Slii|ia«|*l8^-rSAGC auto Gain Co 
ntrol)|HlB5 SfcilStU A G C[e]S&5 5<DtB£rti# 
20 A/D (Analog/Digital) ^{«5 6lCcfc»3 7tD 

eotftfrii^tt* ■t , ^;MM:JI5 7-ePR (1, 2, 

fc. RFr>r5 3te<tD«MB*nfeS*fi*i. PL 
L (Phase Locked Loop)[e]K£:£fc: J: DWdtStlfc^n 

£y hSfflO^P 7 ^If *^D'V ^ftfflS 5 9 JcSfcH 
^^tl^o R*nyJrflfi4A/Da8ffl5 6tAA« 
30 tU AGC@K5 5(DffiA€f^ c0^^^7 

[0 0 0 4] cl^bTPRML^ai^aoT^ 

X7^1/-h^tCi:5()^W5o Mtc PRML 

K »4flf 07S/>^ h U ftHO»tfc»L 
T^^&x^-lx-h^tt*^. "r**>"6*W* 

40 [0 0 0 5] LfrU ±fBPRMLtftm^Ttt. AG 

cms 5 5T?r^oyfl#offl#fi«*— 

fc, 7tny»t*tO*7-fe-;hOT 0fc¥»*:7-fe 
IcTZfctblC 7tDmi§©«^^iSt« 

P F0&5 4t*f-^OTO^T^«S^ntL 

50 (1,7) RLLJW4Jf*IWt, x^-jWUftrT 



3 

C0006] vm<D2m&mttic&^ri±, c<d£? 
[0007] c(Dm?<kMm£<Dmm*p RML&mic 

T. }&7VX^5 K ft^V F52, RF7>^5 3, 
HPF{hJS&54. A G C HIES 5 5 > A/D^g|S§56. 
7^*;l^{tg§5 7. If^lfa^fg5 8. ^WD7 
^«ffi355 9& N MOPRML^S(7)f-^4 

«CtlfcftJ^T. HP FHJ&5 4 ^iSO^iggtfJtt^ 
-3t^^;1/L P F (Low Pass Filter) ESS 6 0 t, "rV 
^HP F[eim6 0£>tftfj£A/D^&#g5 6©atti: 

[0 00 8] 

[0 0 0 9] $W\ ±Bf*-*«£««©»flste'3lf>T 
8Wrr«o i«k ±iB-r-*?S3=SHfcJ:, 017 (a) fc: 
5 V C^rjt 1 0£T*fcJ: "1110 

0 0" OIDBUW-V, ^Jt 1 0JKK« "111 
0" <OHDjgL/<*-» ^I§^f«fc©i: 

[00 10] 017 (a) fc^tB§if*HPF@B 
5 4fc»LTffi«itfflrr3£. 017 (b) fc^TJ;? 

mat i ojMB^ia«/<*-v*M*offi«dt»*^ 
tetifee^fcaso mmt 1 oj^sretr^e 

[ooi i] *<it% ±f2^-^n^M^ e^ea 

&v$Mmtirc*><Dici3:z 0 ?%;t>^ imwfse mum 
^ntPRML^ (fy*;i/»fta5 7i:if^trs 

[0 0 1 2] 01 7 (c) ft^LHl 7 (e) f±^n^ 

tu PRML*m3RfcA**na«9x 
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*WHJinfct i i fr&JiHtaUttftsfcak **>n;rcft 

ot^7hU " 1110" QttOSEL/**— >#< "l 
1 0 0° ©It&igb^*— >fcft£«#x^— *ecb 

TfcD. «»Wlc)|iifttoicftoT^«o 
[0 0 13] C0J:5aiHW*J|Rfe-r*fta6l!:tt % tr* 

[0 0 l 4] X. ?5&«90»|^&£<d?»L*$o 

friftLxm&mmimctozt. wammmtmvm 

[0 0 15] JJBOM«j£«flVft-*-Sfc«>lc 
[00 1 6] 

nsff i: LT»5n5ff« If * If s^-r « £ 

wat**** -bistf^tf «^-r-#* 
40 cooi7] ±ieo«j5efcj:n{f, warn* m*.n. 
i ©7 1> ;i/^#ate <t ^ mtm&&% ^^ns, c © 
©fc<k »j if ^ ua^«*>stfj**n*iHi»-5»-**» 

«OC«l«»«tt<ii Ls cn^±f3^ l ©7 -f 
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f-^i:*ffifttSo cons. ±fB£#e»*#a«\ 

[0 0 18] ffl*«2(Df-^B4g!i^ © 
[0 0 19] ±»D#Mtl«:J:?K ±B*X**W#R 

w^b*atfc*to«T3iKSiiB*3»wa*« ^^"^ ^ ^ 

So 

[0 0 2 0] »S93 0f-^»4«l^ 

>U ±IB^^S$Jffil#S«. ±ED S VtHR^S^D S 
[002 1] ±S©««fc £ *K ±ED S Vtf*¥«te 

[0 0 2 2] «f**4 0f*-^B^K«tt. HSfcSl * 

[0 0 2 3] ±lB«o*dtfcJ:D^ JJa«r**$ r ->'*» 
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[0 0 2 4] 

(SaSojfcgS l ) *^<o*«o--»»fe:ot^TH l 4 

io [0025] *mm<o&mKmz>7*-2m3=&mz, * 

fc* yt^JTst K Mfi^v K2. RF7>73> 8lO 
7>f;^¥Si:LTOHPF (High Pass Filter) 13% 
4. A G C (Auto Gain Control) EES 5. A/D (Anal 
og/Digital) SIRS 6, W#>MWai7. 
¥«fcbT©^#e*^«8. *n>y*fflffigP9. !g2 
©7-f;V^ai:LtOL P F (Low Pass Filter)|slB 

i o. *j;tfanj«i i j^6«w*n*. 

20 [0 0 2 6] ±ie*«<a-r-*S£gHfc*> Jt^^f X* 

»**yhtSHPF@B4fcato H P F [eJSS4£)tfJ 

ft5£-rSAGC|ilB5fc:a*n, AGC 5 <E>ttJ;fr{I 
#fcfc. A/DS««B6fc:J:Dr^ny«^6-7*^;l/ 

^;v^fb§§ 7 t? p r ( i , 2 , i ) &mcm<tzti, 7* 

[0027] icfc rftv^3«c J: DJ©i|B^ nfc^* 
PLL (Phase Locked Loop) J: D« 

«*ny*i§ttA/Dffl»6KA*«tU KA/D 

S1^6tt2:o^-Y^v^7»T^n^#^67*^^;l/ 

[0 0 2 8] Sfc. ±iEe*trts#§g8te N iHM»* 
40 ^jjWSfctfxOf*— *D l ta§r^D2t^l 

tf»*§g8fc*. 02t^fJ:9^ ACS (Add Compar 
e Select) HBff 1 2 kir-^S^gPl 3 fc^6«*« 

[0 0 2 9] ±fBAC SIHKS1 2fcfc, B 3 KliS-r «fc 5 

r^y^thvvtmmmi 2 att^v i2et 
*raj?s§i 2 f -fc. tarn 1 2 g-fc, smsi 2 h- 

l*&7>9 1 2 i -i:fr6*«*nT^So 
[0 0 3 0] ±E^9>^ hUy*«JW»l 2 a*^ 
50 L 1 2 e It, A*«X fc«WU^)WBHHi 1 o ft^b 1 



7 

n - in 2 (fib. n(DM«y^>^^ 

1 2 a&l>b 1 2 e^tl^niCftU 0^^b4^5i 
A>A*}B<D£% "1" *atf?Yfr£atfjU A#A^ 

s^ M i" o^^A^A^#^m^Y^^m*b, a^j 
stu "o- o^^A^BoM^m^-rso 

[00 3 1] <KOACS|sIE8l 2i±. ff»^nfc^V 

2 f ira^U S^^O/^X* HU y^frf- 

trcDtmtfftfrn, tmi&mtcttf&Lxmmszi 2h- 

l^X* l 2 i -fc:«»*tu ^SI^BtifSD 

i2goffi^j«. ^nen^xisjf^i^s. , s b . s 
c . Sd ^brm^j^n. 7*-*hpmsi 3teA*?s*i 

[0 0 3 2] ^-^S^gBl 3O»»(COl^T0 

[0 0 3 3] -r-^#a5l3«. /^XS^fl^S. 2: 

t>bSd ^a^s fcbTf!— **a&trs»K«i 3 1 

a^H3Id N 1 3 2 a£:t>b 1 3 2 d, 133a 
b 1 3 3d. fe<J:tf 1 3 4 a&l^b 1 3 4 d lx 
VT^Z 1 3 5a^L 1 3 5 d, 13 6 afcrl^b 1 3 6 
d, 1 3 7a*^Ll 3 7d, fe^l 3 8a^Ll 

3 8 d t&mtriztircis? hu^x^ic^^m^nr 

lC^ IRSlSla^lnid, 132 
a^L132d N 1 3 3 a&^b 1 3 3 d, }5<J;tf 1 
3 4 a^bl 3 4 dfcfc. A^jStf "1 " (Dt^XJjA 
©ftfctftfjYfrSHWjU AXStf "0" (DtHAtlB 

[0 0 3 4] M/^Xj'tt, ±j8<DJ;5fc:^ 

xa#?<t#s. . Sb % Sc , s&\z&*)*/7 h2n& 
t> /sx# H(o<fc ? ««ws»7« ^ fc*te J: o r 

g<Djg#?Sl 3 1 a&^b 1 3 1 dfc&fTtiU g#*#g 

1 3 1 afccfctfl 3 1 clciZXtih • B "0" 
A^StU Mfcm 1 3 1 bfccktf 1 3 1 d fc&A^A • 
B££fc: "1" tfA^ti^o L**L*#S. ±fB->^ 
hl^X*<D®f&, W6/««*«*SK«< (flMttt 

2 oat) -T5£, «»«©4oous;x5fofflttrai; 
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XfilO^^XtiR^bTl^OT^So t¥oTS££& 
©138a^L138 d <DU^X^<O^^HMcO\y 

[0 0 3 5] -7^ a§f-^D2^fflMS/US < i: 
D^vSXg£&3#J;U;f 1 0©SO 1 3 7 afc^b 1 
3 7 d(OUiyX^<0^^iiMcOU^^(Dmti^mS 

m^-ZD i £bTtftfj-r£o ®s«^^d m/sx 

10 £2*i£o fiU UlS/B^-^D 1«. £f?3l9'<Xtf 
£7£ l o©/*XM5B&bT^fct,>«^&ac: t)»s/c 
^ S§f-^D2 <fcDfcx^-U— MiJB<***V 

[0036] m^r, *mffi<D&micfrfrz>7*-i$'m§i 

[00 3 7] ^5riMMJi7tth9>X/^--1f^7^ 
CO^*;I/^{t#g7fc:<£^T 1 If y h 

ffl&£lZZ>o £<DW&<D ^7&M ffl5©$c 

20 m-e^r i \£ y hfttomm <owmmt, wm#&& 

2. ^(DmW&l. fOfM^O^^SPR (1, 

2. i) m&£*z 0 fe^r, mmisTtm'znrcT*- 
[0038] >raLm(Dimi^vm&man 

ICltlo . ll . 1 2 x 1 3 . 1, (fibs 1 1 — 1 0 

= 1 2 — 1 i = 1 3 — 1 2 = 1 4 — la ) 0 

^^b. V" *RA, (D^MOO^ 

( i . 2 , i ) »ttfci¥fk4nfc«**TR«^*aE^u 
^;i^filoffl^(S(io. 1 1 \ i 2 x i 3 , \i (oi^-r 

[003 9] ^^WWbBTteAOPR (1, 2, 

n^tlO/^XS<D)l®ftl^*46. «««^OAAfc4S2 

[0 0 4 0] co^m «»W»C4 00«JB (0 7 
50 fni^;U^#SLTt>5c CC04O^^St)/^ 



( 
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[0 0 4 1] 08 (a) ^L08 (d) tt. 

(c) £0 8 (d) fco^T«±*B«7 ? 2>*>VBfr&fc 

Hftbfc ({BB69k:D/Aaafc«aitbfcJ:5a) ^* 

[0 0 4 2] 08 (a) fc^-ri^ftlBft^-V Off 
Sfjt lSW "1 l 1 00 0" ©HDJEL/V— ^ 
g(|t lURtt "111 0" ©B&iBb/**— V) 
«^*HPFHB4teaLT*«BWrr*fcB« (b) 

[0 0 4 3]-^ UirUB^SfrSa^n*^- 
lttEB/W— >*KlSiE»fc:W*bTl#>*©T?% 
C <*>B^*±fEH P F [h!S§ 4 fcifiOJBJftRWtt*^^ 
i?^;l/LPFlHlBl 0tCjIbTf#£nSfI^ (08 

(c) fcjR*) «\ 08 (b) ©«*T?**>nT^*« 

^T^f§ (A/DB*B6©tfttMl#) fc*W>b 
LPFlHiJSioofflMf (HiSM^) i:^^t)b 

fcfl^- (08 (d) (C^-T) **>tlfcffiWJ«^»SI 

[0 0 4 4] <i <0«fc5 fc:;*^*©®*^*?*— 

D 2 ^fflft t S^USJ; D S< b 

J8Fax9— l^-h«*Hba*«6s H«FteHiB«^OA 
ftW*«*K:*r*51B»B*fi< bTIE»ft««»i« 
*ff5£fc*W«fcbTv»* 0 
[004 5] Qlffl^^B 2 ) #^©*SfoDf&<0?KB 
tcoi/>T09*5<i:t>*0l 0lca^^T«HHi-nafN WT 
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[0 0 4 6] «*7 f -*©»^raSfc«fcoT»*/<* 

offRsaBewB^B**©^ e#e«4§Bfc»c^TB 

[0047] B*f^*©«HWl38FSfcLT CI. 7) 
10 RLLi:EFMplu s©2«B^*tlS««^ 

X* 1 ^6A/DSaflB6*Tf^*ttJJ»B«©»B 
1 fcB«T**«©^BbTV»£o *ft\ B9fcfel> 
Tn *DSt§gl K f*^#;MWt»7x 35<£tf L P F PUSS 

i ofeBifc^T'-^wsaiB^Bai^Bak*^^ 

la, D 1 b (D 1 aO;U5>D 1 bO;Ug) 

a§r-^D2 fc*ttwrrsif*ifti»»i 4^. ®a 

20 flJ-^-^D 1 ahD 1 b©-^MUtffl*t«X^ 
7f@Bl 5fc, X^yfHBl 5fc:*fbTD 1 ai:D 
l b©ifB^^lKtSM}§ttS7nt7lf 1 6 a 

[0 0 4 8] If ^IfSfSl 4ttlf^tf«^»8fcB* 
teACSHB»fc^#««B*6«**^**^ AC 

s \B\&m± if # if s <o <o t m—<o t <o-e £ o\> 

[0049] 01 ofc*r±iB"r-^a^»ts 
a^gsuni^^ns-r-^a^si 3 » 

Sfflf-^fcLTD lai:Dl b©2 0#titfJ**iT^ 

0B*.«. !J§Sfl!*7*— *D 1 b«4 1 OgiOl/^X^^ 
£k BC<t*— *D 1 ate 1 5SlOl/yx?^6(H* 

40 [0050] t/u-fey-tf- 1 6t±. s^f*— #<onmt-fi 

Stf (1 , 7) RL L£>S§^2:D lb^ EFMplu 
sOi^iD 1 a36WS?*n*J:5fcX-<y^BBl 5 
(1. 7) RLLfcfcl^TBfc^ 
< ffiBj*#*dtr/*#— EFMPlust^T 

SBBtf* (1.7) RLLOCTS^&T*So 
[0 0 5 1] Nk ±IBDSV«i, Bfi£fflBW<C«*7* 
— ^rfco^T. W 1 M J&+1> "0" *- 1 fcbT> B 
50 ffiHW^Vf *y hfe:*»S±IBB*lwW , r*c 
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[0 0 5 2] W±©J:5IC % *SMI|flDJg«fe:«*5 ? -ir 

[005 3] (ffeSSOJgfiB 3 ) *^t0fi&CD^|fiS(3D— 
JB*Hl lft^LHl 3*fflV>TW8t«o 
[0 0 5 4] 01 1 «**adO«»fe:«««r-^ff*« 

D^&#§ 6 S?O#Ma±IB2lff0JHB 1 £n«*e«* 

o^tBltt^o 01 ifc*t^T, ira^ggi 

t, l p f i o©a^a*»j«i-r««^a»j»^sfc l 

T*D«a«»J»|HlK 1 7. a§f-^D20DSVffl* 
1 8^6©AS (D S Vffi) tffffi&OiSHfcfcSfr 

^>tf^>^ l S&^tf^S^/l/n://^— * i 

[0 0 5 5] ±IBf*-^S*K«o»ffteoi^THttWr 
5o 7y7#y>jj?>* l 8(iaff-^D2§A* 
lt> D2<D»5£^**;l/fcfy F«S9A^CDDS Vffi* 
IH&LT, tHSLfcDS V««5*^;l/3>/^lx— * 1 
9fctfWrr« 0 f*3>*/P3>/*U— * 1 9tt. A#S*l 
/£DS VflfcffiCQlM&tttRU iDSVffi^Bf 

ESI 7fctftfrr*o MtiUMttlsnBl 7fc£ x 

So 

[0 0 5 6] 3fegiMro«tt-e». QmT-z<Dnmkf5 

SfcLT (1, 7) RLL^fiStSo C©«£\ 
tB3f^©«5H*±7fc^scfcfccJ:o-C\ 

[0 0 5 7] 0 1 2 JciliSaWffllSm 1 7 

H**-To L P F 1 o*^A*snsiii§^8e«y 

^ ±iEHSSS»JffllHlK 1 7 9*@<D 8 e>y h >7 h 
U^X* 1 7a^L 1 7 i fc N dtfJiffl&Sg 1 7 J fcfr 
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£<8j5£2n£o LPF 10^6OMffl§«4 x £?hfS 
tCS/^hU^X* 1 7 aft^L 1 7 i fcjgD^ttTfBfi 
^ns 6 (BM#AM *D!y*5ME1t«n**fc^ S/7 

SOT. CtLte<fcD 8*a-y^tas-eO'7 J — ^AflB«* 
tlSC^lc&S (2/7 bUi/X2 i 7 a j&fUfVT* 
— S/7 hl/v^X^ 1 7 Uc«&in^8 tf*y hf}© 

T^tfiera^rns) 0 

[0058] tftt^&sg i 7 j ii^me^ h ui/*x 

10 * 1 7 ateEli*n*»fe«fH/^— X<*v* 1 
7 k*^LTiDj»«l lfcUtfrTS (X^7f 17k(i 
0 1 2©affl) T^^rt/ri ://*!✓— ft l 9^DS 
V **«WA**ti* *o*jflt <fc S S/7 h U^X 

* i 7 i ^latt^n/c^ts^^-^^M^fg i i 

;*rrSJ;?U:X-r*y^ l 7 k^bWtctflOfft^So 

D S VH1MWA*«ntfr6 9 *n>y 

* 1 7 J l£"r—2tfi/y h£*i&^J:5li:X-r*y^ 1 7 

20 m<ommmm^tixim^\ ncta**n* 0 9* 

ay^^H«»bfc«tt. ^>7hl/>;x^ I7a(D 

^-*#;&niiL§§ 1 1 jcfflA^tu fro->7 h ix^x* 1 

7 h**S$/7M^X* 1 7 i lcf-^^>7h^n§ 

<fcdtc 1 7 k^t/x-i^y?- 1 7 1 <Dtyr>m 

[0 0 5 9] XICJIttM&ft-r. 0 1 3(i*^ISficD^fi8 
^nSff^to t 2 0^TV^X^ifOi^H^ < j; 

30 a^nri^So ^^T^M^>^fii^#M7b^*rn 
t^, e^ea^ggom^^ncds^^fc^^^, 
r^r^y^^^i 8-ett»^ns9^^^;i/e^ 

^t*±I3d s vmm&mm 7 ttm*.* ^ m^m 
fflfflmmi nth pf 1 o<otb^fl#a^9 ^n^^tj 

[0 0 6 0] «±Ocfc5tC. «OIIO»»fe:««7'--5r 

40 ^rc^^c^v^r^s Wf-^oD s vM^^{t^e> 
»jSS;6<»iti6fc < < ^s micmiE^micmLrm 

[006 2] (HSg^^fig 4 ) 

50 m*m\ 4*m^Twm-&* 



( 
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[0 0 6 33 ±B^©**3fc«S-r-*B£*B 

m^T-z d 2<dd s vffloaft*>6»awiw» 

-pTL P F 1 0©tfWjB#«**WbT^*Jft> 
l 8 i:f^^^^^ l 9<DftbDfc* 

d 2 Aw^-yfc^atft < ftt>ft^wfl§ 

jW*B«lc**fcWKLT. LPFioofflAifi 

[0 0 6 4] C©*&0-r---^ll*Kao-^©«J«^ 
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